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Mechanisms that enable juniper 
consumption by goats 

• OBJECTIVE:  Examine gene expression in liver of goats selected 
for EBV for differential consumption of juniper 

 

• Approach: Liver samples from 8 goats for RNAseq analysis 

• 4 male, 4 female, selected for high- or low- juniper consumption  

• Not challenged with juniper in diet 

 



Initial approach 

• Expression analysis by qRT-PCR of selected metabolism genes 
from liver biopsies 

 

• Targets 

• Cytochrome p450 genes 

• Uridine glucoronosyltransferase genes 

• Glutathione transferase genes 

• Genes hypothesized to have some potential role in metabolism of 
monterpenes 

 



Challenges  

• Available genome sequence 

• RNA quality 









Challenges 

• RNA Quality 

• Goat liver – challenging! 

• Protocol modifications required 

• Able to obtain high quality RNA  

• Important to evaluate RNA 

 

• Sequence 

• Highly variable genes – needed sequence from goat population 



RNA Seq results 

Illumina TruSeq - MacroGen 



RNA Seq Results 

• Sequence was assembled and aligned to the draft goat 
genome sequence (chi_ref_CHIR_1.0 
http://www.ncbi.nlm.nih.gov/genome/10731   

 

 

 

• Yunnang black goat was donor 

• Only about 50% of our sequence data could be aligned to 
existing genome assembly 

 



RNA Seq Results 

• Generated new draft liver transcriptome from our data. 

• Assembled RNAseq data into contigs 

• Despite short read length, able to get long contigs up to nearly 
5kb lengths. 

• More than 250,000 unique transcripts 

• Novel transcripts between groups 

• Identified goat-specific cytochrome genes for targeted expression 
analysis 

 



RNA Seq results  

• Splicing variation with Dr Peng Yu 

• New software to analyze splice variants 

 

• Initial results  

• 54 significant splice variation events 

 

 

 



Splice Variation 

• Exon Skipping – can yield two isoforms 

 

 

 

• Often more complicated 



Directions 

• Utilizing transcriptome data to examine specific sequences for 
expression analysis 

• E.g. Cyp, UPG, GST gene families 

 

• Contribute new data for revised goat genome assembly 

 

• Challenge experiments with dietary juniper 



Resource outlook 

• Much progress in past few years 

 



CHI Genome v2.0 initial availability late summer?? 





http://snp.toulouse.inra.fr/~sigenae/50K_goat_snp_chip/index.html 

www.goatgenome.org 



52k Chips available from illumina 
 
Can add content 
 
Many new SNP available (e.g. Reecy et al, others) 





The most significant challenge in the post-genomic era is connecting genotype to 
quantitative phenotype in basic and applied biology - the Genome to Phenome 
challenge. 
 
There are new opportunities in animal genomics and phenomics, and we 
propose the organization of an international effort- the "Functional Annotation 
of ANimal Genomes" project to identify all functional elements in animal 
genomes.  FAANG will: 
 
• Coordinate international efforts to maximize efficiency and data quality. 
• Deliver standardized datasets from a limited set of individuals representing 

species that have reference quality draft genome assemblies.  
• Establish an infrastructure capable of efficiently analyzing genome-wide 

functional data for animal species.  



More information: www.FAANG.org 
 
Questions answered: faang@iastate.edu 

http://www.faang.org/


Summary 

• Genome and molecular tools are becoming more readily 
available 

• Can start to utilize for selection and understanding of 
mechanisms, in conjunction with traditional methods 
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